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Table 1
VALID RESULTS, INC.: Particulate Matter Emission Rate Calculation

INITIAL TIRE BURN - M5 Particulate Matter

Client: Ash Grove Cement Standard Temperature (T,.,): 528 °Rankine
Operator: IP. MR, DT Stand ard Pressure (P,.): 20.92  nches mercury
Plant Location: Seattle, WA Pitot Tube Coefficient (C,): 0.84 dimensionless
Source; Cement Kiln Meter Coefficient (Y,): 0.9929  dimensionless
Control Equip: Baghouse Stack Diameter (D,): 156.0 inches
Stack Qutlet Area (A,): 132,733 square feet
Symbol Units Runi Run2 Run3 <Averages>
Test Date 72419 7/24/96 7/24/96
Test Time hours 12:45-20:13 | 20:42-23:50 | 00:35-03:04
Kiln Feed Rate K tons/hour 185.0 154.0 154.0 <154,3>
Clinker Production Rate Cie tons/hour 94.2 93.6 93.6 <93.8>
Total Emission Rate ERy Ibs/hour 278 254 2.19 <250>
Total Concentration Ery grains/dsci 0.00279 0.00233 0.00200 <0.00237>
Total Concentration ery) mg/dscm 6.38 5.33 458 «5.43>
Total sample weightﬁg_alin Ting milligrams 28 | 27 18.0 <21.2>
ront Half Emission Rate ERyry | kg/megagram of clinker|  0.01037 0.00753 0.00806 <0.00865
Front Half Emission Rate ER(ry Ibs/ton of kiln feed 0.0139 0.0101 00108 <0,0116>
Front Half Emission Rate ER(y Ibs/hour 216 1.56 1.67 <1.80>
Front Half Concentration Erg grains/dscf 0.00217 0.00143 0.00153 <0.00171> |
ront Half Concentration e mg/dscm 4.96 3.27 351 <3.91>
Front Half weight gain FHmg milligrams 185 133 | 13.8 <15.2>
Corrected Sample Volume Vintstd) dscf 131.730 143.656 138.741 <138.042>
|Corrected Sample Volume dsem 3.731 4.068 3.929 <3.909>
IStack Gas Flow Rate Qstste) dscf/ min 116,294 127,073 127549 | <123,639>
Stack Gas Flow Rate Qsacty acf/ min 174,332 180,782 184,446 <179,853>
Stack Gas Moisture Bys %7100 0.0962 0.1023 0.1076 <0,1050>
Stack Gas Velocity V, feet/sec 21.89 .70 23.16 <22.58>
Stack Pressure P, inches Hg 30.11 29.95 2993 <30.00>
Stack Temperature Ts R 719.9 675.0 681.6 <692.2>
Stack Oxygen %0, % 920 953 9.65 <9.5>
Isokinetic Sample Rate ISOK % 102.3 102.1 98.2 <100.9>
Where:

kg/ metric ton of clinker = (tbs/ton of kiln feed)*(1.645 ton of kiln feed/ ton of clinker)/(2.205 lbs/kg)
Ibs/ ton of kiln feed = (Ibs/ hour)/ (tons/ hour of kiln feed rate)
Ibs/ hout = (grains/ dsefy*(dscf/ minute)*(60 minutes/ hour)*(1 1b/ 7,000 grains)
grains/ dsef == (0.001 grams/ milligram)*(15.43 grains/ gram)"(mg)/ (Vo)

milligrams/ dsem = (35.31 dscf/ dsem)(mg)/ (Voguap
dscf/ minute = 3600*(hour/ 60 minutes)*(1-B,.)* V. * AT, o" P/ (T.'P..0)
acfm = V,*A,*(60 sec/minute)
Stack Gas Velocity (V,) is caleulated on each individual test run isokinetic calculation form.
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Table 2

VALID RESULTS, INC.: EPA Method 23 Toxic Equivalency Factor Calculation

(Blank Corrected)

INITIAL TIRE BURN - Method 23 - Polychlorinated Dioxins/Furans

Client; Ash Grove Cement

Test Date: 8/5/96

Plant Location: Seattle, WA

Source; Cement Kiln

Recovery Date: Baghouse

Analysis Date: 9/18/96

Compound Run 1pc Run 25 Run 3;c <Average>sc Toxie I-TEF,e
Sample volume (dscm) 6.897 6.143 6.147 <6.396> Equivalency | Concentration
Concentration ng/dscm ng/dsem ng/dscm ng/dscm Factor ng/dsem
2,3,7,8-TCDD < 0.0015¢ < 0.00212 <0.00163 < 0.00178 1 < 0,001780
1,2,3,7,8-PeCDD < 0.00435 < 0.,00505 <0.00472 <0,00471 05 < 0,002355
1,2,3,4,7,8-HxCDD < 0.00304 < 0.00374 <0.00325 < 0.00334 01 < 0.000334
1,2,3,7,8,9-HxCDD <0.00290 < (,00374 <0.00325 < 0.00330 0.1 < 0.000330
1,2,3,4,6,7,8-HpCDD <0,00290 < 0.00260 <0.00472 < 0.00341 0.01 < 0.000034
OCDD (total) <0.00478 < (,00505 < (,00862 < (.00615 0.001 < 0.000006
2,3,7,8-TCDF < {00139 < (0,00156 < (0.00107 <0.00134 0.1 <10.000134
2,3,4,7,8.PeCDF < 0,00232 < 0.00260 < 0.00189 < 0.00227 05 < 0,001135
1,2,3,7,8-PeCDF <0.00261 < 0.00293 < 0,00195 <0.,00250 0.05 < 0000125
1,2.3.4,7,8-HxCDF <0,00106 < 0.00119 <0.00104 <0.00110 01 < 0,000110
1,2,3,7,8,9-HxCDF <(,00203 < (,00228 <{,00195 <0.00209 0.1 < 0,000209
1,2,3,6,7,8-HxCDF < (.00104 < 0.00117 <0,00104 < 0.00108 01 < 0,000108
2,3,4,6,7,8-HxCDF <0.00145 < 0.00163 < 0.00145 < 0.00151 01 < 0.000151
1,2,3,4,6,7,8-HpCDF <0.00106 < 000119 <0.00314 < 0.00180 0.01 < 0,000018
1,2,3,4,7,8,9-HpCDF < 0.00075 < 0.00085 < 0.00405 < (.00188 0.01 < 0.000019
OCDF (total) < 0.00246 < (0.00277 <0,00374 < (,00299 0.001 =< 0.000003

Average Blank Corrected Toxic Equivalent Concentration {TEC;c) of 17 toxic dioxins and furans, < (0.006851

< 15,05

Average TEC;: of 17 toxic dioxins and furans per megagram of clinker.

The lab results for every compound were non-detected and reported as less than the detection limit.
The average kiln feed rate during the test was 160.2 short tons per hour.

ng/megagram of clinker = (ng/dscm)*(dscf/m)*(60 m/ hr)*(1.645 tons of kiln feed /ton of clinker)

((35.31 dsef/ dsem)*(160.2 tons of kiln feed/ hr)*(0.9072 metric tons/ short ton})
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Table 3

VALID RESULTS, INC.; EPA Method 23 Toxic Equivalency Factor Calculation
(Non-Blank Corrected)

INITIAL TIRE BURN - Method 23 - Polychlorinated Dioxins/Furans

Client: Ash Grove Cement

Test Date: 8/5/%

Plant Location: Seattle, WA

Source: Cement Kiln

Recovery Dates Baghouse

Analysis Date: 9/18/9%

Compound Run1 | Run2 Run3 | <Average> Toxic I-TEF
Sample volume (dscm) 6.897 6.143 6.147 <6.396> Equivalency j Concentration
Concentration ng/dscm ng/dscm ng/dscm ng/dscm Factor ng/dsem
2,3,7,8-TCDD <0.00159 <0.00212 <0.00163 <0.00178 1 < 0.001780
1,2,3,7,8-PeCDD < 0.00435 < (0.00505 < 0.00472 < 0.00471 05 < 0.002355
1,2,3,4,7,8-HxCDD < 0.00304 < 0.00374 < 0.00325 <0.00334 0.1 < 0000334
1,2,3,7,8,9-HxCDD <0.00220 < 0,00374 < (0.00325 < 0,00330 0.1 < 0.000330
1,2,34,6,7,8-HpCDD < 0.00250 < 0.00260 < 0,00472 < 0.00341 0.01 < 0.000034
OCDD (total) < 0.00870 <0.00944 < 0.00862 iU.OOB92 0.001 < 0.000009
2,3,7,8-TCDF <000232 | <000260 | <000107 | <0.00200 0.1 < 0.000200
2,3,4,7,8-PeCDF < 0.00232 < 0.00260 < (,00342 <0.00278 0.5 < 0.001390
1,2,3,7,8-PeCDF < (,00261 <0.00293 <0.00374 < 0.00309 0.05 < 0.000155
1,2,3,4,7,8-HxCDF < 0.00106 < 0.00119 < 0.,00104 <0.00110 0.1 < 0,000110
1,2,3,7,8,9-HxCDF < 0.00203 < (0.00228 < 0.00195 < (0.00209 0.1 < 0.000209
1,2,3,6,7,8-HxCDF < 0.00104 < 0.00117 < 0.00104 <0.00108 0.1 < 0.000108
2,3,4,6,7,8-HxCDF < 0.00145 <0,00163 < 0.00145 <0.00151 0.1 < (,000151
1,2,34,6,7,8-HpCDF < (0.00174 < 0.00195 < 000390 < (L00253 0.01 < 0.000025
1,2,34,7,8,9-HpCDF < 0.00075 < 0.00085 < 0.00504 <0.00221 0.01 < 0.000022
OCDF (total) _ < 0.00_246 < 0.00277 < 0.0037_1-1__ <0.00299 0.001 < 0,006003

Average Non-Blank Cotrected Toxic Equivalent Concentration (TECy;c) of 17 toxie dioxins and furans. < 0.007215

Average TECysc of 17 toxic dioxins and furans per megagram of clinker. < 15.85

The lab results for every compound were non-detected and reported as less than the detection limit.
The average kiln feed rate during the test was 160.2 short tons per hour.

ng/megagram of clinker = (ng/dscm)*(dscf/m)*(60 m/hr)*(1.645 tons of kiln feed /ton of clinker)

((35.31 dscf/dscm)*(160.2 tons of kiln feed /hr)*(0.9072 metric tons/short ton))
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Table

4a

VALID RESULTS, INC.: EPA Method 23 Emission Rate Calculation

INITIAL TIRE BURN - Method 23 Semi-Volatile Organic Compounds

Client: Ash Grove Cement Standard Temperature (T,q): 528 *Rankine
Operator: P, MR Standard Pressure (P,o): 29.92 inches mercury
Plant Location: Seattle, WA Pitot Tube Coefficient (C,): 084 dimensionless
Source: Cement Kiln Meter Coefficient (Y): 09929 dimensionless
Control Equip: Baghouse Stack Diameter (D,): 156.0 inches
Stack Outlet Area (A,) 132,733 square feet
Symbol Units Run1 Run 2 Run3 <Averages>
Test Date 8/5/96 B/5/96 8/5/96
Test Time 12:12-18:22 21:40-02:30 04:33-10:12
Kiln Feed Rate Km tons /hr 160.3 163.0 168.0 <163.8>
Clinker Production Rate Ch tons/hr 974 99,1 1021 <§9.5>
Total Reported Semi-VOST
Semi-VOST Emission Rate kg/megagram of clinker 0.00187 0.00219 0.00816 <0,00407>
Semi-VOST Emission Rate Ibs /ton of clinker 0.00375 0.00439 0.01632 <0.00815>
Semi-VOST Emission Rate tons/ year 1.597 1.908 7.208 <3.601>
Semi-VOST Emission Rate Ibs/hr 0.365 0.435 1.666 <0.822>
Weight of Reported Compounds milligrams 5.39 4.58 174 <912
Number of All Compouruls integer 108 108 108 108
Total Detected Semi-VOST
Semi-VOST Emission Rate kg/ megagram of clinker 0.00148 0.00165 0.00731 <0.00348>
Semi-VOST Emission Rate Ibs /ton of clinker 0.00296 0.00330 0.01462 <0,00696>
Semi-VOS5T Emission Rate tons/year 1.259 1.435 6.544 <3.079>
Serni-VOST Emission Rate Ibs/hr 0.288 0.327 1.493 <0703
Weight of Detected Compounds milligrams 424 344 15.6 <7.76>
" |Number of Detected Compounds integer 23 23 17 21
Corrected Sample Volume Vntstd) dscf 230.285 144.440 162,323 <179.016>
Corrected Sample Volume dsom 6.522 4.091 4,597 <5.070>
Stack Gas Flow Rate Qststar dsef/min 118,088 104,153 117,015 <113,085>
Stack Gas Flow Rate Qstacn acf/min 166,129 152,032 170,031 <162,731>
Stack Gas Moisture Bys % {100 0.1021 01193 0.1134 <0.1164>
Stack Gas Velocity V, feet/sec 20.86 19.09 2135 <20.43>
Stack Pressure P, inches Hg 30.20 30.04 29.84 <30.03>
Stack Temperature Ts °R 673.2 6815 6784 <677.7>
Stack Oxygen %0, % 9.15 9.09 9.17 <9.1>
[sokinetic Sample Rate 1SOK % 101.2 %.8 96.9 <98.3>
Where:

Total reported and total detected Semi-VOST numbers are based upon blank corrected analytical values.

kg/metric ton of clinker = (Ibs/ton of clinker) /({0.9072 metric tons/short ton)*(2.205 lbs /kg))

Ibs /ton of clinker = ((Ibs fhour)/(tons of kiln feed fhour))/{1.645 tons of kiln feed/ton of clinker)

Ibs/hour = (grains/ dscf)* (dscf/minute)* (60 minutes / hour)*(1 Ib/ 7,000 grains)

grains/ dscf = (0.001 grams/ miiligram)*(15.43 grains/ gram)*(mg)/ (Vo)

milligrams/dsem = (35.31 dscf/dsem)*(mg) / (Vo)

dscf/minute = 3600*(hour /60 minutes)*(1-B,.,)' V,* A T, P/ (T, Pora)

acfm = V,*A,*(60 sec/ mintite)

Stack Gas Velocity (V,) is caleulated on each individual test run isokinetic caleufation form.
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Table 4b
VALID RESULTS, INC.: BPA Method 23 Emission Rate Caleulation \
INITIAL TIRE BURN - Method 23 Semi-Volatile Organic Compounds {1 of 2)

CHent Ash Grove Cament
Test Date: 815/% Analysis Dale 9/10/%6
Plant Location: Seattls WA Average Correcied Sample Valume 179016 dsdt
Souroe Cermvnt Kiln Corrected Sarple Voume 5070 dson
Recovery Date 8/13/9%8 AversgeStack Gas Row Rate 113085 dsf/m
Fun1 Run2 Run 3 Aversge Average Average Average Average
Semi-Volatiles Nat Net Net Net Compaund | Compound | Cempound | Compound
Reportsd | Reported | Reportad | Reporisd | Gonoentration | Concentration | Ermésston Rate| Emission Rate
{micrograw) | {mi {rrdcrogram) | (migrogram) | (micg/dson) | (Ibs/dscf) {tbsfhour) | (tons/year)
N-Nitrosodimethylarnine NIA NfA N}A N/A NiA NIA NIA NIA
Anffine «11.3 11.3 < 180 « 135 < 266 < 1.66B1D < 113803 < 4.95E-03
bist2-Chlorosthyl)ether <113 1.3 <18.0 <135 <248 < 1.66810 < 1.13802 < 4.95E03
FPhenad <113 11.3 <225 < 150 < 196 « 1.85E10 < 1,26E-03 < 552803
2-(hlorophencl <113 1.3 <180 <118 <266 < 1L.66E1D <1.13e03 < 493803
1,3-Dichloeat <113 11.3 < 180 <135 « 266 < £.66E-10 < 113603 < 495EM
1,4-Dichlorabenzene <11.3 11.3 < 180 <135 < 266 < 1.66]:‘-32 < 113803 < §%5E-03
1.2-Diguorcbenzene <113 13 <180 <135 <266 <1.66E10 | <1138 | <d55EDa
M alcohuol 459 630 21690 <7693 149.76 935809 GHE02 27801
tis(2-chloraisopropylether <113 13 <180 <135 <266 <1LOEH0 | < 113800 | <49%EM8
2-Mehyiphenot <153 11.3 <180 <135 <266 < 1.66E-10 < 113E-03 « 4 95E03
Hewachlonosthane <11.3 11.3 < 180 <135 < 266 < 1.66810 < 1,13E-03 < 4.958-03
N-Nitreso-di-n-propylamine <113 113 <180 <135 <266 < §.66E10 < 113803 < 4.55E4
4-Methyiphenol <11.3 11.3 <180 <135 < 266 < lw_g;ﬂ-lﬂ < 1.13E83 < 495803
MNitrcbarzene <113 113 <180 <135 « 266 < 1.66B-10 < 1,13E03 < 455B0%
Iscphorone <113 113 <180 <135 < 266 < 1.66F-10 < 1.13E08 « 495E-03
2-Mirophend 43 543 580 <51.9> 1024 633R-10 4URMD 1.9GE2
2.4-Dimethyiphendt <113 113 <180 <135 < 266 < 1,B6E-10 <« 113803 < 495603
his(2-Chlarocthveyimethane <113 11.3 <180 <138 <266 < 1.66E-10 «< L13B03 < 4 95E-08
Bevizale add 527 3327 4740 <3571 > N4 LAOR-09 299E02 131801
24-Dichiorophencl <113 113 < 180 <135 < 266 < 1.66B-10 < 1.13B03 < 495503
1,2 4-Trichjoobenzene <113 1.3 < 180 <133 <266 « 1.65B-10 < LI13E03 < 495803
Napithalene 2909 180.% 1876 < 98> 4335 2HED? 1.84802 B06EQ2
4-Chiorcaniline <113 113 < 180 < 135 < 266 < 1,65E-10 < 1.13E1 <« 495803
H badi <113 1.3 < 1890 <135 « 265 < 1.66E-10 | - <1.13B03 < 495603
4-Chlore-3- mathylphenci <113 113 < 180 <138 <2 66 < 1.66E-10 < 113803 < 4.95E03
2-Mathyinaphthslene 403 253 330 <332> 655 409E-10 2 78B4 1.2E02
Hexschlorocyclopentadiena <325 25 <360 <370 <53 <3IBEI0_| <226E0 | <9.90RE®
2.4,6-Trichiorphendl <113 11.3 <180 <135 <34 < 1.66B-10 < 113653 < 4. 95B03
2,45-Trichlorophend <11.3 13 <180 <13.5 <266 < 1,66B-10 < 1.13E03 < 495E-03
2-Chioronaphthatane <113 113 <180 <135 < 166 < 1.66E-10 < 1.13E03 < 495808
2-Nitroanlline <225 225 < 360 <270 <533 < 3.33E-10 < 226803 < $.90E-13
Acenaphthylene <113 11.3 < 160 < 135 <265 < 1.66E10 <1.13B03 < 4.95E-03
Dimethylp t <113 11.3 <180 <135 <265 « 1.68E-10 < 1.13R1 < 495603
2,6-Dinitrotauene <225 225 < 340 <270 <533 « 3.33510 < 22603 < 9.905-03
Acenaphthene <113 113 <180 <135 < 266 < 1.66E10 < 113E03 < 495003
3-Nitrcaniline <11.3 113 < 180 <135 <268 « 1.66B-10 < 113E03 « 495E03
2,4-Dindtrophenal <567 56.7 <900 <87.8 <1337 < 8.34E10 < 566503 < 248E2
Dibenzofuran <113 113 < 130 <135 < 2,66 < 1.66E-10 < 1.13E8 < 495E03
2.4-Dinltrotcuene <15 25 < 350 <270 <533 < 333B10 <250 < 990503
£-MNitrophendd <25 225 < 3510 <270 <833 < 132E10 < 226803 < $.90E-03
Azcberzene < 11.3 113 < 18.0 <133 <2166 < 1.66E-1D < 113803 < £95EM
Rumrene <113 113 < 18.0 <135 < 286 < I.i\ﬁ_l}:lﬂ < 1.13B03 < 435803
4-Chicrophenyl-phenylether <113 113 < 180 <135 ej_gb < 1.66E-10 < 1,13803 < 4 95E-03
ethyib 220 < 2200 » 4339 2.71;!;09 1.848-02 8.06E-02
m—&!m &80 566 17256 <5907 > 19540 1.22E-08 #2982 AGEDNL
priylene 13 83 <107> 1 1.328-10 B96E-M 392803
Styrena 280 1% 9320 < 353> 56377 A1EDE Za1E01 1 B0 |
Hexang, 24-dimethyl- 80 Bl < 800> 1578 985810 6.68E-03 293812
Benzaldehyde 451 277 317 < U433 > S870 A09ED9 2B 1.278-01
Benzonltrile a7 370 30 < 87485 A6 4 60E09 312B48 1.87E01
B 1,3, 5 meihyl 170 170 180 <1738>» 3418 213E09 1,458-02 435002
Benzofuran 160 160 180 < 166.7> SZ88 205809 1.3¢8-02 6.09B02
Unknown, atkene " " <9H.0> 17.95 112809 7.60B-03 8.33802
Decane
Benzane, 1,2, 4-rimethyl- 130 130 140 <{33> 2629 1.640-09 {1162 4 BSE-02
Amtophanone 9 99 100 <H3>» 19.59 1.2E07 828803 3.63B-02
U} , alkane
Tetradecne i 57 <8d> 1.56 1B | MBS | amEm |
Pentact 7.6 44 <« 60> 1.18 735511 A9E 213E03
Hexadeoane 73 EL] <E§> 1.10 6.85E-11 465804 20403
Unknown 59 <5i9>
Blosane, 2, 4-dimethyl- 64 <6d> 1.25 7.36;]!—11 5X15-04 233E6
Unknown, alkana 1] 42 <85> 1.08 6.7AE-{1 4 57504 2{0E-43
Unknown 40 <d0>
Suml All Compounds] 3997 36593 16117 81473 1605.7 1.00B-07 0.680 2979
Sum of Deteded Compounds 3466 313 152467 7515.0 14803 Q.24E-08 0627 2746
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Table 4c¢
VALID RESULTS, INC.; EPA Method 23 Emission Rate Calculation

INITIAL TIRE BURN - Method 23 Semi-Volatile Organic Compounds (2 of 2)

Client: Ash Grove Cement
Test Date: B/5/96 AnalysisDate:  9/10/96
Plant Location: Seattle, WA Average Corrected Sample Volume: 179.015 dacf
Sonrce: Cement Kiln Cotrected Sample Volume: 5670 dsem
Recovery Date: 8/13/96 Average Stack Gas Flow Rate: 113085  decf/m
Runi Run2 Run3 Average Average Average Average Average
Semi-Volatiles Net Net Net Net Compound | Compound | Compound | Compound
Reported Reported Reported Reported | Concentration | Contcentration| Emission Rate | Emission Rate
(microgram) | {microgram} | (microgram) | {microgram} | (micg/dscm) | (Ibs/dact) {Ilba/hour) | (tons/year)
Diethylphthalate <113 <113 <180 <135 <266 < 1.66E-10 <1.13E-03 < 495803
4-Nitroaniline <113 <113 <18.0 - =135 <266 < 1.66H-10 < 1.13E-03 < 495E-03
4,6-Dinitro-2-methylphenol <56.7 <56.7 <H.0 <67.8 <1337 <8.34B-10 < 5,66B-03 <2488-02
n-Nitrosodiphenylamine <113 <113 <180 <135 < 2.66 <1.66B-10 < 1.13E-03 < 4.956-03
4-Bromophenyl-phenylether <113 <113 <180 <13.5 < 2,66 < 1.66E-10 < L.13E-03 < 4.95E-03
alpha-BHC <113 <113 <18.0 <135 <266 < 1.66E-10 < 1.13E-03 < 4,956-03
Hexachlorobenzene <113 <113 <180 <135 <2.66 < 1.66E-10 < 1.13E-03 < 4.958-03
beta-BHC <113 <13 <18.0 <135 < 2.66 < 1.66E-10 < 1,13E-03 <4.958-03
Pentachlorophenol <567 <567 <90.0 <67.8 <1337 < 8.34E-10 < 5.66E-03 < 2.48R-02
Lindane {gamma-BHC) <113 <113 <1840 <135 < 2.66 < 1,66E-10 < £.13E-03 <4,958-03
Phenanthrene <113 <113 <180 <135 <2.66 < 1.66E-10 < 1.13E-03 < 4 95E-03
Anthracene <113 <113 <18.0 <135 <266 < 1.66B-10 < 1,13E-03 <4.958-03
delta-BHC <113 <113 <180 <135 <266 <166E-10 | <L13E03 | <&95E43
Catbazole <113 <113 <18.0 <13.5 <266 < L.66E-10 < 1.13E-03 < 4.95E-03
Heptachlor <113 <113 <18.0 <135 <266 < 1.66E-10 < 1.13E-03 < 4.958-03
Di-n-butylphthalate <131 <115 <175 <14.0 <276 <172E-10 < 1.17E-03 <512B-03
Aldrin . <11.3 <113 <18.0 <13.5 < 2,66 <£6§-10 <1,13E-03 < 495503
Heptachlor Epoxide <113 <113 <18.0 <135 <266 < 1.66E-10 < 1,138-03 < 4,955-03
Fluoranthene <113 <113 < 18.0 <13.5 < 2.66 < 1.66H-10 < 1.13E-03 < 4.95E-03
Benzidine <225 <225 <360 <270 <533 <3.33E-10 < 2.26B-03 <9.90E-03
Pyrene <11.3 <113 <180 <335 < 2,66 < 1,66E-10 < 1.13E-03 < 4.95E-03
Endosulfan [ <113 <It.3 <18.0 <13.5 < 2.66 < 1.66E-10 <1,138-03 <495E-03
p.p-DDE <13 <11.3 <18.0 <135 <2.66 < 1.66E-10 < 1.13E-03 < 4.958-03
Dieldrin <1L3 <113 < 180 <13.5 < 2,66 < 1.66E-10 < L13E-03 < 4.95E-03
Endrin <113 <11.3 <180 <13.5 <2.66 < 1.66B-10 < 1.13E-03 < 4.958-03
Endosulfan I <11.3 <1il3 <18.0 <13.5 < 2.66 < 1.66E-10 <1.13E-03 < 4.95B-03
p.p-PDD <113 <113 <18.0 <135 < 2.66 < 1,66E-10 < 1.13E-03 < 4.958-03
Endrin Aldehyde <]1L3 <1.3 < 18.0 <135 <266 < 1.66B-10 < 1.13B-03 < 4.95B-03
Bulylbenzylphthalate <11.3 <113 117 <465 > 9.17 5.72E-10 3.88E-03 1.70E.02
Endosuifan Sulfate <113 <113 <18.0 <135 < 2.66 < 1.66E-10 < 1,13E-03 < 4.95B-03
p.p'-DDT <325 <225 <360 <270 <533 < 333610 <2.26B-03 <9.90E-03
Endrin Ketona <113 <113 <180 <135 <2.66 < 1.66E-10 < L13B-03 < 495E-03
3,3'Dichlorobenzidine <13 <113 <180 <135 <2.66 < 1.66H-1¢ < 1.13E-03 <4.95E-03
Benzo[ajanthracene <113 <113 <180 <13.5 <2.66 < 1.66E-10 <1,138-03 < 4.95E-03
Chrysene <113 <11.3 <18.0 <13.5 < 2.66 <1.66B-10 | <113B-03 < 4.95E-03
Methoxychlor <225 <225 <360 <27.0 <533 < 3.33E-10 < 226603 < 9.850B-03
bis(2-Ethylhexyl)phthalate 776.7 306.0 2610 <4479 > 58.34 551E-09 3.74E-02 1.64E01
Di-n-octylphthalate <113 <11.3 <18.0 <15 <2.66 < 1.66E-10 < 1.13E-03 < 4.95E-03
Benzo[blfluoranthene <113 <113 <180 <135 <2.66 < 1.66E-10 < 1.13E-03 < 495B-03
Benzo|klfluoroanthene <113 <113 < 18.0 <13.5 <2.66 < 1.66E-10 <1,13B-03 < 4.95E-03
Benzo[a]pyrene <113 <113 <130 <135 < 2,66 < 1.66E-10 < 1.13E-03 < 4.95E-03
Indenol1,2,3-cd|pyrene <113 <113 <180 <135 < 2.66 < 1.66E-10 < 1.13E-03 <4.958-03
Dibenzfah]anthracene <225 <225 <360 < 27.0 <533 <3.33E-10 < 2.26E-03 <9.50E-03
Benzo[g h,ilperylene <113 <11.3 <180 <135 <2.66 <1.668-10 | <113E03 | <4.95E-00 |
Sum of All Compounds 1389 916.4 1331.5 1211 2388 1.49E-08 0.101 0.444
Sum of Detected Compounds| 777 306.0 3780 494 97.5 6.08E-09 0.041 0.181
STH96332 5c . 10/3/96
AGCS2M000123
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VALID RESULTS, INC.: EPA Method 25A Total Organic Carbon (TOC) Emission Rate Calculation

Client: Ash Grove Cement
Date; 8/6/6
Operator, Seattle, WA
Plant Location: Cement Kiin
Source: Baghouse
Test Barometric Stack Gas TQC TOC TOC TOC TOC
Run Pressure |Volumetric Flow Rate| Concentration | Concentration{ Concentration | Emission Rate| Emission Rate
Number (Pes) "Hg ' (dsct/m) (ppm) Propane] (ma/dscm) (Ibsidsci) (Ibsthour) (tonsfyear)
1 29.85 105,233 33.99 . 62.07 3.87E-05 2444 | 107.0
2 29.93 114,261 a5.22 64.31 4.01E-06 27.49 1204
3 29.88 112,965 33.75 61.63 3.84E-06 26.03 114.0
<Average> | <20.80> | <t10m20> | <432 | <6267> | <391E-06> | <2599> | <1138>
Stack Gas Volumetric Flow Rate (dsci/n) = calculated on Yolumetric Flow Rate Calculation Sheet dry standard cubic fest per minute
TOC Concentration (ppm) = bias calibration corrected vaiue*3 (reported as propane) parts per million
TOC Concentration (mg/dscrn) = ((Dpm)*(44.00 gig-mole)*(41,500)/(1,000,000}) milligrams per dry standard cubic meter

by 40CFR60, Subpart A, Section 80.45, Paragraph F(2)
TOC Concentration (lbs/dscf) = ((mg/fdsem ) (0.01543 grains/mg)/((7,000 grainsAb)*(35.32 cubic fest/cubic meter)))  pounds per dry standard cubic feot
TOC Emission Rale (Ibshr) = ((Ibs/dscf)*(dscfim) 60 min/hr}} pounds per hour

TOC Emission Rate {tonsir) = ((lbsthr) (24 hriday) (365 day/r)/(2,000 ib/on)) tons per year

S e|qel
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VALID RESULTS, INC.: EFA Method 26 Hydrochleric Acid Emission Rate Calculation

C_’|’ INITIAL TIRE BURN - M26 - HCI
2 ‘
&[Cient [Ash Grove Cement Load Rating (tons of kiln feed [hour): | 163.0
3 [Test Date: 5/67% Meter Number: " JApexLE-1
N {Operator: TP, MR Meler Coctficient (Y : 7.001
Plant Location: |Seattle, WA, Standard Pressure (P,): 2992  inches Mercuryj
Source: ICinent Kiln Standard Temperature (T, 528 “Kankine
Lab Result | Liquid Sample | . TotalCl [ Total HCl| Corrected Sample HA HA HCQ Flow Rate HA HA HCL
Run#: (mg [ liter} { Volume (liters) (mg) (mg) Vg (dsem) (mg/dscm) (ppm) | (grains/dsch) (dscf fm} (bs/hr) (tons/yr) | kg/megagrams of clinker
1 764 0.069 0.527 0.542 0.1873 2.89 3.57 0.00126 105,233 114 499 0.00575
2 <05 0.078 < 0,039 <0.040 0.1882 <0213 <026 < 0.00009 114,261 <009 <0.39 < 0.00045
3 0.85 0.082 0070 0.072 0.1869 0.39 0.48 0.00017 112,965 Q.16 0.70 0.00081
~J
H <Average> <30 <0.076> <0212 <0.218> <0.1875= <1.164> <1 44 <0.000507> <110,820> <0.46> 203> <0.00234>
Where:
Lab Result: from laboratory analysis results sheet.
Liquid Sample Volume: volume of first three impingers and rinses.
Total Ci: = (Lab Result*Liquid Sample Volume).
Total HCI: = (Total CI*(Molecular Weight HCIOMW. HCD)/ Molecular Weight CIMW. C)).
Corrected Sample V.4, from individual test run calculation sheet.
HC mg/dsem: = {Total HCI / V).
HCI pprm: = (((L.60864™Total HCI*(F,,+460)) /((M.W. HC)*V, .*(35.32 cubic feet/ cubic meter))).
L.60864: conversion factor,
HC grains/dscf: = ((HCE mg/ dsem)*(0.01543 grainsf mg) /(35.32 cubie feet/ cubic meter)).
Flow Rate: from individual test run calculation shest.
HC Ibs/ he: = (HCl grains/ dscfy* (Flow Rate dsef/m)*(60 min/hr}/ (7,000 grains/Ib)).
HQ tons/yr: = ((HICl Ibs/ ht)"(24 hrs / day)"(365 days/ yr) / (2,000 Ibs/ ton)).
HQ kg/ megagram of clinker: = ((HCl lbs /hr)*(1.645 tons of kiln feed/ ton of clinker)/ (tons of kiln feed /hr)*(2.205 Ibs/ kg)*(0.9072 megagrams/ ton)):
Molecular Weight of HCI (M.W. HCL): < 36.46.
- Moelecular Weight of C1 (M.W. CI): = 35.45.
o
@
S
Y]
[=>}

9 9dIqBl



695000¥S

921 000NZSOOV

cEe9s4ylsS

96/€/01

VALID RESULTS, INC.: EPA Method 26 Hydrofluozic Acid Emission Rate Calculation

INITIAL TIRE BURN - M26 - HF

Client Ash Grove Cement Load Rating (tons of kiln feed /hour): 163.0
Test Date: 8/6/% Meter Number: Apex LF-1
Operator: TP, MR Meter Coeffiaient (Yyk: 1.001
Plant Location: Seattle, WA Standard Pressure (P} 29.92 inches Mercury
Source: Cement Kiln Standard Temperature (Tpe): 528 “Rankine
Lab Result { Liquid Sample Total F Total HF | Comrected Sample HF HF HF Flow Rate HF HF HF
Run #: (mg / Liter) | Volume Qiter) {xg) (mg) Veeay {(dscm)  |{mg / dscm)l  (ppo) | {grains/dscf)|  (ds<f/m} (bs/ha) |({tons/yr)| kg/megagrams of cinker
1 165 0.069 0114 0.120 0.1873 0.641 1.52 0.000250 145,233 025 110 0.005550
2 0.53 0078 0.041 0.043 0.1882 0.228 0.54 0.000100 114,261 0.10 044 0.002220
3 <5 0.082 <{0.041 <0.043 0.1869 «<0.230 <054 < 0.000100 112,965 <010 <044 < Q.002220
<Avera§e> =09 <0.076> <0069 <A.1875> <(.366> <0.87> <0.000360> <110,820 <0.15> | <0.66> <(.003330>
Where:
Lab Result from laboratory analysis results sheet.
Liquid Sample Volume: volume of first three impingers and rinses.
Total F: = (Lab Result‘Liquid Sample Volume).
Total HE: = (Total F*{Molecular Weight HFM.W. HF)/ Molecular Weight FQA.W. B))).
Corrected Sample Vuy from individual test run calenlation sheet.
HF mg/dsemn: = {Total HE / Vi)
HF ppm: = (((2.60864"Total HF*(Tstd-+460)) /((M-W. HE*Vn({std)*(35.32 cubic feet/ cubic meter))).
1.60864: conversion factor.
HF grains/dscf; = ((mg/dscm)*(0.01543 grains/mg) /(35.32 cubic feet/ cubic meter)).
Flow Rate- from individual testrun calculation sheet.
HF Ibs/hr: = {(grains/ dscf)*(Flow Rate dscf/ m)*(60 min/hr)/ (7000 grains/Ib)).
HF tons/yr: = (HF lbs/Ta)*(24 hrs/day)*(365 days/yr) /(2000 Ibs /ton)).
HF kg /megagram of clinker: = (HF Ibs/hr)*(1.645 tons of kiln feed / ton of dinker)/ (toms of kiln feed /hr)*(2. 205 Ibs/kg)*(0.9072 megagrams / tan)).
Molecular Weight of HF (M.W. HF): = 20.01
Molecular Weight of F (MW. F): = 19.00

L 9lqelL
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VALID RESULTS, INC.: EPA Method 26 Ammonia Emission Rate Calculation

c—Dl INITIAL TIRE BURN - M26 - NH,
I
& [Client: Ash Grove Cement Load Rating (tons of Kiln feed /hour): [163.0
%Test Date: 8/6/9 Meter Numnber: Apex LF-1
Operator: TP, MR Meter Coefficient (Yo 1.001
Plant Location: Seattle, WA Standard Pressure (P 29.92 inches Mercury|
|Sotaree: Cement Kiln Standard Temperature {T,,): 528 “Rankine
LabResult | Liquid Sample || Total NH; | Corrected Sample|  NH, NH, NH, Flow Rate NH, NH, NH,
Rund: {mg / liter) | Volume (liter} (mg) Vo {dsam) | {mg/dsem)f (ppm) | (grains/dscf)| (dscf/m) (bs/he) (tons/yr) | kg/megagrams of clinker
1 0.312 0.069 0.022 0.1873 0.117 031 0.000051 105,233 0.046 0.20 0.00023
2 0.260 0078 0.020 01882 0.106 0.28 0.000046 114,261 0.045 0.20 0.00023
<)
3 0.512 0.082 0.042 0.1869 0.225 0.59 0.000098 112,965 0.095 <0.42 0.00048
<Average> <0.4> <0.076> <0.028> <0.1875> <0.14% || <0.39> | <0.000065> | <110,820> <D.062> <0.27> <0.00031>
Where:
Lab Result: from laboratory analysis results sheet.
Liquid Sample Volume: volume of first three impingers and rinses.
Total NH;: = (Lab Result*Liquid Sample Volume).
Corrected Sample Viuy from individual best run caleulation sheet.
NH; mg/ dscm: = (Total NH; / Vswy)-
NH, ppim: = (((1.60864" Total NH,"(Tstd+46(0)) / (M.W. NHY)" V)" (35.32 cubic feet/ cubic meter))).
1.60864: conversion factor.
NH; grains/dscf: = (NH; mg/ dscm)* (0.01543 grains/mg) /(35.32 cubic feet/ cubic meter)).
Flow Rate: from individual test run calculation sheet
HH, kg/megagram of clinker: = ((NH; 1bs /he)*(1.645 tons of kiln feed /ton of dlinker)/(tons of kiln feed /hr)*(2.205 1bs /kg)*(0.9072 megagrams /ton)).
- NH; tons /yr: = (INH, Ibs /hr)*(24 hrs / day)*(365 days /yr)/ (2,000 Ibs ftom)).
g NH; Ibs/ hr: = (INH; grains/ dscf)*(Flow Rate dscf/m)*(60 min/he)/ (7,000 grains/Ib)).
g Molecular Weight of NH; (M.W. NH,): = 17.033.

g o[qel



Table 9

VALID RESULTS, INC.: EPA Method 29 Average Air Emission Rate Calculation

INITIAL TIRE BURN - Method 29 Multiple Metals

Client: Ash Grove Cement

Test Date: 8/6/9

Plant Location: Secattle, WA

Source: Cement Kiln

Recovery Date: 8/5/%

Analysis Date: 9/9/96-9/16/ %

Average Corrected Sample Volume:  218.108 dscf

Average Corrected Sample Volume: 6,177 dscm

Average Stack Gas Flow Rate: 110,820 dseffm

Average Tons of Kiln Feed per Hour: 163.8 tons of kiln feed per hour

Average Tons of Clinker perHour:  99.6 tons of clinker produced per hour
Metals <AVE>e (mg/ dscra) (Ibs/hour) | (tons/year) || (tbs/ton of elinker} || (kg/metric ton of clinker)
Antimony* <L12> 0.000170 7.27E-05 3.18E-04 7.23E-07 3.61B-07
Arsenic <3.46> 0.000567 2.335-04 1.02E-03 2.32B-06 1.16E-06
Barium <5.99> 0.000970 4.03E-04 1.77E-03 4.01E-06 2.00E-O6
Beryllium <0.74> 0.000120 4.98E-05 218E-4 495E-07 247E-07 [
Cadmium <(.66> 0.000104 4.39E-05 1.92E-04 4.36E-07 2.1BE-07
Chromium <3,91> 0.000644 2.64E-04 1.15E-03 2.628-06 1.31E-06
Cobalt <0.51> 0.0000827 341E405 1.49E-04 3.39E-07 1.69B-07
Copper <13.2> 0.00216 8.90E-04 3.90E-03 8.85E-06 4.42B-06
Lead* <3.24> 0.00051 215E-04 9.40E-04 2.14E-06 1LO7E-06
Manganese <11.7> 0.00192 7.91E-04 3.46E-03 7.86E-06 3.93E-06
Mercury™ <778.6> 0.1219 5.19E-02 227601 5.16B-04 2.58E-04
Nickel <23.3> 0.00380 1.57E-03 6.86E-03 1.56E-05 7.80E-06
Phosphorous <44.6> 0.00722 2.99E-03 1.31E-02 2.97E-05 1.48E-05
Selenjum <0.83> 0.000135 5.58E-05 245E-04 5.55E-07 2.77E07
Silver <3.70> 0.000600 2.48E-024 1.05E-03 247E-06 1.23E-06
Thallium <0.90> 0.000150 6.10E-05 2676504 6.06E-07 3.03E-07
Zinc <31.2> 0.00514 2.10E-03 9.21E-03 2.09E-05 1.04E-05
Lithium <37.0> 0.00600 2.48E-03 1.09E-02 247E-05 1.23E-05

Where:

* Reported antimony, lead and mercury concentration and emission rate values are based upon the results of test runs two and three.

kg/ metric ton of clinker = (lbs/ ton of clinker)/ ((0.9072 metric tons/short ton)*(2.205 Ibs/ kg)}

Ibs/ ton of clinker = (}bs/ hour)*(1.645 tons of kiln feed/ ton of clinker) /{tons of kiln feed/ hour)

Ibs/ hour = (0.001 grams/ milligram)*(15.43 grains/ gram)*(mg)*(dscf/ minute)*(60 minutes/ hour)*(1 1b/ 7,000 grains)/ (Vg
milligrams/ dsem = (35.31 dsef/ dsem)"(mg)/ (Vo)

STRO96332
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Table 10

VALID RESULTS, INC.: EPA Method TO-14* Emission Rate Summary

INITIAL TIRE BURN - Method TO-14" Volatile Organic Compounds

Client: Ash Grove Cement Recovery Date: 7/24/%
Test Date: 7/24796 Analysis Date: 7127 /%6
Plant Location: Seattle, WA Average Stack Gas Flow Rate: 123,639 dscf/m
Source: Cement Kiln
Tatal Detected Compounds Concentration and Emission Rate
Units Pagelof4 Page2 of4 Page3of4 Page4of4 TO-14* Total | M25A Total
mg/dsem 1.59 0.55 6.29 0.13 8.56 62.67
lbs/hr 0.736 0.253 292 0.06 3.97 26.99
tons/year 3.22 11 12.78 0.26 1737 113.8
Total Detected and Nen-Detected Compounds Concentration and Emission Rate
Units Pagelof4 Page 2 of 4 Page dof 4 Pagedof4 | TO-14" Total | M25A Total
mg/dsem 2.38 1.21 7.87 3.77 15.23 62.67
Ibs/hr 1.101 0.559 3.65 1.75 7.06 2599
tons /year 4,82 245 15.99 7.66 - 30.92 113.8
STR96332 11 10/3/96
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Table 11

VALID RESULTS, INC.: EPA Method TO-14* Emission Rate Calculation

INITIAL TIRE BURN - Method TO-14* Volatile Organic Compounds {1 of 4)

Client Ash Grove Cement Recovery Date: 7124196

Test Date: 7124196 Analysis Date: 7127196

Plant Location: Seattle, WA Avg. Stack Gas Flow Rate: 123,639 dseffm

Source: Cement Kiln .

Average Run4 Average Run © Average Average Average Average
Test Result| Tedlar Bag | Test Result| HOKO -~ Net Compound | Compound | Compound | Compound
Volatiles (Tedlar Bag){  Blank HLO KO) Blank Reported Mol.Wt. | Concentration| Emission Rate | Emission Rate
(ppb/ V) (ppb/ v} (ppb/v) (ppb/ v} (ppb/v) _{(gm/ gm-mole)J (mg/dsem) | (bs/hour) | (tons/yean
Bromobenzene <48 <48 <05 <{0.5 <53 157.02 0.0345 0.0160 0.0701
Bromochloromethane <87 <59 <08 <05 9.2 129.39 0.0494 0.0229 0.1603
Bromomethane' 290 <79 <02 <05 2323 94,94 0.9153 0.4238 1.8562
n-Butylbenzene <5.6 <5.6 <05 <05° - <63 134.22 0.0340 0.0157 0.0688
sec-Butylbenzene <54 < 5.6 <05 <05 <561 134,22 0.0340 1.0157 0.0688
tert-Butylbenzene <5.6 <56 <035 <05 <61 134.22 0.0340 0.0157 08638
Carbon tetrachloride <49 <49 <05 <05 <54 153.82 0.0345 0.0160 0.0701
Chlorobenzene* 6.0 <67 <{5 <05 6.5 112,56 0.0304 00141 0.0618
Chloroethane* 9.7 <12 <05 <05 10,2 64.52 00273 0.0126 0.0552‘
Chloromethane* a3 <15 <0.2 <03 298.2 50.49 0.6248 0.28%3 1.2671
2-Chlorotoluene <h < 6.0 <05 <05 <65 126,59 0.0341 0.0158 0.0692
4.Chloxetoluene <6 <50 < (.5 <0.5 <65 126.89 0.0341 0.0158 00692
1,2-Dibromo-3-Chloropropane <32 <3.2 <0.5 <05 <37 236,33 0.0363 0.0168 0.0736
1,2-Dibromoethane <4 <40 <05 <05 <45 187.87 0.0351 0.0163 00714
Dibromomethane <26 <4d <05 <05 <3l 173.85 0.0224 0.0104 0.0456
1,2-Dichlorobenzene =51 <5.1 < 0.5 <05 <56 147.01 0.0342 0.0158 0.0692
1,3-Dichlorobenzene <51 <5.1 <05 <05 < 5.6 147.01 0,0342 0.0158 0.0692
14-Dichlorobenzene <51 <51 <058 <05 <56 120.91 00281 0.0130 0.0369
Dichlorodifiuoromethane <6.2 <62 <05 <05 <67 120.91 0.0326 0.0156 0.0683
1,1-Dichloraethane <77 <77 <5 <05 <82 98.96 0.0337 0.0156 (.0683
1,2-Dichloroethane <77 <77 <05 <05 <82 98.96 0.0337 0.0156 0.0683
L1-Dichloroethene <77 <77 <05 <05 <82 96,94 0.0330 0.0153 0.0670
cis-1,2-Dichioroethene <78 <78 <05 <0.5 <83 96.94 0.0334 1.0155 0.067%
trans-1,2-Dichloroethene <78 <78 <05 <0.5 <83 96,94 0.0334 0.0155 0.0679
1,2-Dichloropropane <6.7 <6.7 <05 <05 <72 112,99 0.0338 0.0156 0.0653
1,3-Dichlorapropane < 6.7 <6.7 <{.5 <05 <7.2 112.99 (.0338 0.0156 0.0683
2,2-Dichloropropane <67 <67 <05 <05 <72 112.99 0.0338 0.0156 0.0633
Sum of All Compounds 706 178 13 14 696 2379 1101 4.824
Sum of Detected Compounds| 562 29 0 0 539.7 1.59 0736 322
* Detected compounds are presented in bold and followed by an asterisk.
Compound Concentration (mg/ dsem) = ({ppm)*(MW g/ g-mole)*(41,500)/ (1,000,000}
by 40CPR60, Subpart A, Section 60,45, Paragraph F(2)
Compound Concentration (ibs/ hr} = {(mg/ dsem)*(0.01543 graina/ mgy*(dscf/ m)*(60 min/ hr)/ (7,000 g'rainsl ib)*(35.32 cubic feetf cubic meten})
Compound Bmission Rate (lans/ yr) = {{lbs/ hr)*(24 he/ day)*(365 day/yr)/ {2,000 16/ ton))
STR98332 12 10/3/96
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Table 12

VALID RESULTS, INC.: EPA Method TO-14* Emission Rate Calculation

INITIAL TIRE BURN - Method TO-14* Vplatile Organic Compounds (2 of 4)

Client: Ash Grove Cement Recovery Date: 7/24/%
Test Date: 7724795 Analysis Date: 7737/9%%
Plant Location: Seattle, WA Avg. Stack Gas Flow Rate; 123,639  dscf/m
Source: Cement Kiln
Average Rund Average Runé Average Average Average Avarage
Test Result| Tedlar Bag | Test Result{ HOKO Net Compound | Compound | Compound | Compound
Volatiles (Yedlar Bag)] Blank (HOKO) Blank Reported Mel. Wt, | Concentration | Emission Rate | Emission Rate
{ppb/ v) (ppb/W) {ppb/ v} (ppb/v) {ppb/v) |(gm/ gm-reole)] (mg/dscm) (ibsfhour) | {tons/year)
1,1-Dichtoropropene <63 <68 <05 <05 <73 110.97 0.0336 0.0156 0.0683
cis-1,3-Dichloropropene <68 =68 <05 <05 <73 110.97 0.0336 0.0156 0.0683
trans-1,3-Dichloroptopene <68 <68 <05 <05 <73 110,97 0.0336 0.0156 0.0683
Hexachlorobutadiene <29 <29 <0.5 <05 <34 260.76 0.0368 0.0170 0.0745
Isopropylbenzene <63 <63 <05 < 0.5 <68 120,20 0.0339 0.0157 0.0638
4-Isopropyltcluene <5.6 <3.6 <0.5 <05 <61 134.22 0.0340 0.0157 0.0638
Methylene chloride® 113 73 5.4 <32 111.1 84.93 0.3916 0.1813 07941
Naphthalene <44 <59 0.7 < (0.9 <h1 128.19 0.0271 0.0125 0.0548
n-Propylbenzene 28 < 6.3 <0.5 < 0.5 <33 120.20 0.0165 0.0076 0.0333
Stytene <72 <72 <05 < 0.5 <77 104.16 0.0333 0.0154 0.0675
1,1,1,2-Tetrachloroethane <45 <45 <05 < 0.5 <50 167.85 0.0348 (.0161 0.0705
1,1,2,2-Tetrachloroethane <45 <45 < 0.5 <05 <50 167.85 0.0348 0.0161 0.0705
Tetrachloroethene <46 <4.6 <05 <{.5 <51 165.83 0.035t 0,0163 0.0714
1,2,3-Trichlorobenzene <42 <42 <05 <05 <47 181.45 0.0354 0.0154 00718
1,24-Trichlorobenzene <42 <42 <05 <05 <47 18145 0.0354 0.0164 0.0718
1,1,1-Trichlorosthane <57 <57 <05 <05 <6.2 133.41 0.0343 0.0159 0.06%
1,1,2-Trichloroethane <57 <57 < 0.5 < 0.8 <62 13341 0.0343 0.0159 0.06%5
1-Pentene’ 7.0 7.0 149.04 0,0433 0.0200 0.0876
Unknown* 4.7 4.7 0.0000 0.0000 0.0000
1-Hexene* 16.7 16.7 84.16 0.0583 0.0270 1.1183
Propanal, 2-methyl-* 77 7.7 190,29 0.0608 0.0281 0.1231
Thiophene* 17.7 17.7 84.14 0.0618 0.0286 0,1253
Nitric Acid, 1-methylethyl esper* 5.3 53 149.10 0.0325 0,0152 0.0666
Octane’ 1.3 1.3 114,23 {.0062 0.0029 0.0127
Nonane' 2.6 2.6 128.26 0.0138 0.0064 0.0280
Decane* 21 21 142,29 0.0124 0.0057 0.0260
Sum of All Compounds 261 161 14 12 267 1.208 0.559 2,449
Sum of Detected Compounds 144 73 0 0 141.8 0.35 0.253 1.11
* Detected compounds are presented in bold and followed by an asterisk.
Compound Concentration {mg/ dscm) = (ppm)*(MW g/ g-mole)*(41,500)/ (1,000,000)
by 40CFR&60, Subpart A, Section 60.45, Paragraph F(2)
Compound Concentration (lbs/ hr) = ((mg/ dsern)*(0.01543 grains/ mg)*(dect/ m)’(ﬁﬂ minf he)/ (7,000 grains/ [b)*(35.32 cubic feet/ cubic meter)))
Compound Bmission Rate (tons/yr) = ({lbs/ hr)*(24 hr/day)*(365 day/yr)/ (2,000 Ib/ ton)}
STR98332 13 10/3/96
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Table 13
VALID RESULTS, INC.: EPA Method TO-14* Emission Rate Calculation

INITIAL TIRE BURN - Method TO-14* Volatile Organic Compounds (3 of 4)

Client: Ash Grove Cement Recovery Date: 7124196
Test Date: 7124196 Analysis Date: 7127196
Plant Location: Seattle, WA Avg. Stack Gas Flow Rate: 123,639
Source: Cement Kiln
Average Run4 Average Runo Average Average Avarage Average
Test Result | Tedlar Bag | Test Result | H,OKO . Net Compound | Compound | Compound | Compound
Volatiles (Tedlar Bag)} Blank (H,OKO) | Correction | Reported Mol Wt, | Concentration| Bmission Rate | Bmission Rate
(ppb; .} {ppby ) {ppb; ) {ppby,} {ppb; ) [(gm/ gm-mole)] (mg/dsem) (Ibs/ hour) flons/ year)
Trichloroethene < 5.8 <58 <05 <05 <53 131.29 343E-02 1.59E-02 6.968-02
Trichlorofluoromethane <55 <55 <05 <03 <60 13737 342B-02 1.58E-02 692802
1,2,3-Trichloropropane <51 <51 <05 <{.5 <56 14743 343802 1.59E-02 6.968-02
1,24-Trimethylbenzene* 113 <63 <04 <{.5 - 11.7 120.20 5,84B-02 2.708-02 Il.‘!aE-Ol
1,35-Trimethylbenzene <36 <63 <05 <05 <4.1 120.20 2.05E-02 9.49E-03 4.16E-02
Vinyl chloride* 12 <12 <05 <0.5 125 62.50( 3.24B-02 1.50E-02 6.57E-02
Benzene' 410 <96 1.5 <05 401.9 78,12 1.30E+00 6,028-01 2.648+00
Toluene® 114.7 <82 0.8 0.2 107.3 9215 4,10B-01 1.90E-01 8.32B-011,
Bthytbenzene” 101 <7.1 <05 <05 10.6 106,17 4.678-52 2.16B-02 DAGE-02
p/m-Xylena* 26 <71 0.8 <05 24.2 106.17 1.07E-01 4,.95B-02 2.17E-01
o-Xylene® 9.5 <71 <05 <05 10.3 106,17 4.54E-02 2.10B-02 9.20E-02
Chloroform 18 52 <05 <035 <23 119.38 L14E-02 5.28E-03 2.31E-02
Bromodichloromethane < 4.6 <46 <05 <05 <51 163.83 347E-02 161E-02 7.05B-02
Dibromochloromethane <36 <36 <05 <05 <41 208,29 3.54E-02 1.64E-02 7.188.02
Bromoform <3 <30 <05 < (.53 <3.5 25275 3.67E-02 1.70E-02 7 45E-02
Acetone* 730 «< 260 1238 944 1780 58.08 4.29E400 1.99B+00 8.726HK)
2-Butanone <210 <210 <10.2 < 1000 <220 72.12 6.58E-01 3.05B-01 1LHE+0
2-Hexanone <75 <75 <05 < 0.5 <8.0 100.16 333802 1.54E-02 6.78E-02
4-Methyl-2-Pentanone . <75 <75 <0.5 <05 <8.0 100.16 3.33E-02 1.54E-02 6.75E-02
Catbon Disulfide <99 <99 <0.5 < 0.5 <104 76.14 3.29F-02 1.52E-02 6.66E-02
2-Chloroethylvinylether <71 <71 <05 <0.5 <76 106,55 3.36E-02 1.56E-02 6.838-02
Acrylonilrile <213 < 280 <50 <100 <218 53.06 4.80E-01 2.22B-01 9.72E-1
Allyl Chloride, <99 <99 <05 < 0.5 < 104 76.53 3.30B-02 1.53E-02 670802
Benzyl Chloride <59 <59 <05 < 0.5 <64 126,59 3.36E-02 1.56E-02 6.83E-02
Bum of All Compounds| 1698 a1 o5 | 1964 2654 ~ 787 365 1599
Sum of Detected Compounds]  1936.7 360 12411 933 23985 629 292 28
* Detected compounde are presented in bold and followed by an asterisk.
Compound Concentration (mg/ dsem) = ((ppm)*(MW g/ g-mole)*(41,500)/ (1,000,000}
by 40CER60, Subpart A, Saction 6045, Paragraph F(2}
Compound Concentration (Ibs/ he) = ({(mg/ dscm)*(0.01543 geains/ mg)*(dsef/ my*(60 min/ hz)/ (7,000 grains/1b)*(35.32 cubic feel/ cubic meten)))
Compound Emission Rate (tons/yr) = ((Ibsf hr}* (24 he/ day)*(365 day/ yr)/ (2,000 [b/f ton))
STR96332 14 10/3/96
AGCS2M000132

S$4000575



Table 14

VALID RESULTS, INC.: EPA Method TO-14* Emission Rate Calculation

INITIAL TIRE BURN - Method TO-14* Volatile Organic Compounds (4 of 4)

Client Ash Grove Cement Recovery Dafe: 7124196
Test Date: 7124196 Analysis Date: 7127196
Plant Localion: Seattle, WA Avg. Stack Gas Flow Rate: 123,639
Source: Cement Kiln
Average Run 4 Average. Run? Avarage Average Average Average
Test Result| Tedlar Pag | Teat Result| H,OKO Net Compound | Compound | Compound [ Compound
Volatiles (Tedlar Bag)f  Blank (H;0KO) | Correction | Reported Mol. Wt. | Concentration| Emission Rate | Emission Rate
{ppby ) (ppb; .} (ppb; ) {ppb; ) (ppb;,)  |(gm/gm-mole)} (mpg/dscm) {lbs{ hour) (tons/ year)
1.Chlorobutana < 82 <82 <05 <0.5 <87 92.57 3.ME-02 1.55E-02 6.79E-02
Cyclohexane <89 <89 <05 <05 <94 B4.16 3.28B-02 1.52E-02 6.66E-02
trans-14-Dichlore-2-Butene <61 <61 <05 <05 < 6.6 125.00 342802 1.58E-02 6.92E-02
Diethyl Bther <10 <10 <0.5 <05 <105 162.23 7.07B-02 3.27E-02 143E.01
Bthyl Methacrylate <130 < 130 < 10.2 < 10.0 < 140 114.15 6.63E-01 3.07E-01 1.34R+00
Freon 113 <4 13 <03 <05 < 4.5 187.38 J.50E-02 1.62E-02 7.10E-02
4-Ethyltoluene® 9.2 <62 < 0.5 <05 9.7 120,20 4,84E-02 2.24E-02 9.618-02
Heptane” 8.5 =74 <05 < 0.5 2.0 100,25 3.74E-02 1.73E-02 7.588-02
Hexane" 10.9 < 8.6 <5 <05 11.4 86.18 4.08E-02 1.80E-02 6.288-02
Hexachloroefhane <32 <32 <05 <05 <37 236,74 3.64E-02 1.69E-02 740802
Todomethane <44 <53 - <05 <05 <49 141.94 2.89E-02 1.ME-02 5.87E-02
Methacrylonitrile < 220 <220 <10.2 <100 =230 67.09 6.40E-01 2.96E-01 1306+00
Methyl Acrylate < 170 <170 <10.2 < 100 < 180 86.09 6.43E-01 2.98E-0 1.31E+00
Methyl-t-Butyl Ether <85 <85 <05 <05 =90 88,15 3.20E-02 1,52E-02 6.66E-02
Methyl methacrylate < 150 <150 <10.2 <100 < 160 100.13 6.65E-01 3.08E-01 1.358+00
Nitrobenzene N/A NfA N/A NIA NIA 123.11 NfA N/A N/A
2-Nitropropane NIA N/A NIA N/A N/A 89.09 N/A N/A NIA
Pentachloroethane <38 <38 <05 <05 <43 202,30 3.61E-02 1.67E-02 7.31E-02
Tetrahydrofuran <210 < 210 <102 < 10.0 <220 72.12 6.56E-01 3.05E-01 1.34B+00
Vinyl Acetate <86 <86 <05 <05 <91 86.09 3.25B-02 1.508-02 6.57E-02
Benzaldehyde* 0.1 0.1 106.13 4.40E-04 2.04E-04 §.94E-04
Benzonitrile® 0.3 0.3 117.15 1.46E-03 6.76E-04 2.968.03
Cyclohexanol,'* 0.3 0.3 153.25 1.91B-03 8.84E-04 3.878-03
Sum of All Compounds| . 974 978 55 57 1032 k¥ 173 760
Sum of Detected Compounds 28.6 22 0.7 30.8 0.13 0.06 0.26
* Detected compounds are presented in bold and followed by an asterisk.
“* Cyelohexanol, 5-methyl-2-(1-methylethyl)-*
Compound Concentration {mg/dscm} = {(ppm)* (MW g/ g-mole}*(41,500)/ {1,000,0000)
by 40CPR60, Subpart A, Section 6045, Paragraph F(2)
Compound Concentration (Ibs/ hr} = ((mg/ dsem)*(0.01543 grains/ mg)*{dzcf/ m)*(60 miry/ hr)/ ({7,000 grains/ 1b)*(35.32 cubic feet/ cubic meter)))
Compound Emission Rate (tons/yr} = ({lbs/ hr)*(24 he/ day)*{365 day/ yr)/ (2,000 1b/ ton))
STRS6332 15 10/3/96
AGCS2M000133

S$4000576
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